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PROBLEM TO BE SOLVED: To obtain an infrared 
sensor having high radiation temperature detection 
accuracy end sensitivity which can produce a clear 
thermal image by providing an infrared reflective metal 
film on a holding layer formed in a region where a sensor 
element is not arranged. 

SOLUTION: Infrared rays 7a-7c incident on sensor 
elements 1A-1C transmit through light receiving 
electrodes 3a-3c and absorbed by pyroelectric thin film 
elements 1a- 1c, the electrodes 3a-3c and lower 




electrodes 2a-2c. Spontaneous polarization is varied in 
the py roelec^icjhi n^fi I m i_eiements.due to temperature 
ris^caused^)y absorption of heat and surface charges 
are generated. A corresponding electric signal is then 

taken out as an output through the electrodes 3a-3c and 2a-2c. Infrared rays 7x, 7y incident 
on a region where a sensor element is not arranged are reflected by an infrared reflective 
metal film 8 and the current flow from the peripheral holding layer 4 into the elements 1A-1C 
is suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention detects the infrared radiation from a heat 
body, and relates to the infrared sensor which detects existence of a heat body, a position, movement, 
temperature distribution, etc. 
[0002] 

[Description of the Prior Art] Importance has been attached to the sensing (detection) technology of 
humanity news, such as existence of a human body, a position, a number, movement, and a posture, as 
the inclination to the control according to people's condition in the equipment in connection with direct 
people, such as an air conditioner, and lighting, human body transportation, increases in recent years. 
When crime prevention / disaster prevention system until it reaches [ from a public facility or works ] a 
house is constituted on the other hand, the means of man detection or fire detection is becoming very 
important. Then, the infrared sensor which detects the infrared radiation from a body has come to attract 
big attention as one means to realize these demands. 

[0003] Usually, as an infrared sensor, it is roughly divided into a quantum type thing and the thing of a 
thermal type. Although the former uses the optical electrical conduction and photoelectromotive force 
by the quantum effect and it has high sensitivity and high-speed responsibility, the wavelength of the 
infrared radiation detected was decided by the element, and, moreover, is restricted to the near-infrared 
ray range. Moreovej^jrt^hejime ofj^asurement, coojmgis required, and, generally it is used as an 
object for measurement. On the other hand, the 1 atten^ermaTtypels a type which absorbs infrared 
radlatiori;"clTangeTinto heat and detects the temperature change by it, and is inferior in respect of 
responsibility and sensitivity as compared with a quantum type. However, there is an advantage of room 
temperature operation being possible and having sensitivity over the latus range from a near-infrared ray 
range to a far infrared outdoor daylight region. For this reason, the thermal-type sensor is widely used 
for detecting an object near a room temperature which has the peak of radiation intensity in a far infrared 
outdoor daylight region compactly and cheaply. 

[0004] In order to obtain a highly efficient thermal-type infrared sensor, the portion about the element 
structure of the sensor itself it is not only important, but how the performance index of a temperature 
detector absorbs efficiently the infrared radiation which carried out incidence, and gives a big 
temperature change to a temperature detector, and how to prevent the heat flow of a temperature 
detector and the other portion becomes very important. 

[0005] Then, by for example, the thing for which the pyroelectric materials 101a- 101c which are 
thermometry objects, the lower electrodes 102a- 102c, and the light-receiving electrodes 103a- 103c are 
constituted from a thin film using methods, such as sputtering, as shown in drawing 5 It is made for the 
temperature change at the time of making small the heat capacity of the sensor elements 101A-101C 
which consist of these pyroelectric materials lOla-lOlc, lower electrodes 102a- 102c, and light-receiving 
electrodes 103a- 103c, and absorbing infrared radiation 107a- 107c to become large. Moreover, the 
method of supporting the sensor elements 101 A- 10 1C in the maintenance layer 104 of comparatively 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web cgi ejje 



3/19/03 



Page 2 of 6 



product made of low synthetic resin of thermal conductivity, and supporting the lower part of the 

[0006] 68 ^ ^ ^ P ° SSible ^ b6en Perf ° rmed Until n ™ 

[Problem(s) to be Solved by the Invention] However, with the above composition depending on 
detection wavelength, the maintenance layer 104 will absorb the infrared radiation 107x and 107v which 
carries out incidence to the non-arranging field of the sensor elements 101 A-101C the te^nl 
of this portion will occur, heat will flow into the sensor elements 101 A-10 1C and't^cluTe^M of 
measurement temperature precision, and a fall of the visibility of a thermal imagerf 

Lso etrnUOlA WW T^f^ * the Penance layer 104 to a 

sensor element 101 A - 101C periphery, and it becomes the cause of a sensitivity fall Furthermore when 
he inflo w to the contiguity sensor element of the heat which flowed out of the sensor ekmems l O 1A 
101C into the maintenance layer 104 is large, a cross talk poses a problem and cau es a feS of 

ZwT e l t6 7 eratUre Predsi ° n ' 3nd a fal1 0f the ™ ib -W of a thermal image^ 
[0008] For the above reasons, the composition of the conventional thermal-type infrared sensor of the 
a curacy of measurement of a radiation temperature was inadequate, and it had the problem hat 
visibility was inadequate in the case of the infrared image sensor which used the anZZZrand the 
two-dimensional sensor. When not using choppers, such as a human body active-mass sensor 
furthermore, or when chopping frequency uses it in a low field, in the caJe of the py ocltcZ'^n film 
type sensor which made heat capacity small for hieh sensitivitv *nrt th. w^.J^^^ X^} lm 
influences become serious especially. " " - 0 - ^-.vo^,,^, ui WC 

[0009] this invention solves the above-mentioned technical problem, and the detection precision and 

"cl^ 
[0010] 

™!T ^ S ° lvmg the Problem ^ In order *> solve the above-mentioned technical problem the infrared 

field bJ 21 ,rz on p ; epar ;f a ^ [ fr d ,ight reflective means in — ^ 2l a " g 

field by the side of the infrared light light-receiving side of the maintenance layer holding a sensor 
element, or establishes gaps, such as the shape of a slit, in the maintenance layer oFa senior element a 
non-arranging field, and therefore, forms the resistance-of-heat-conduction section n he 

fSr;^ hght r6 ? eCtiVe meanS ° r 3 ga P- And ^ this > in the case of the aforementioned 
mfrared light reflective means, the amount of infrared absorptions in sensor element a non^Sf 
field can decrease, the thermal effect to the sensor element of the heat of absorption by part fonh s 
ma ntenance layer can decrease to it, and improvement in thermometry precision and clear-iza ion of a 
thermal imagery can be attained to it. Moreover, from heat conduction and the sensor elememte^ 
sensor elemen s, in the case of the aforementioned gap, the thermal diffusion to a substrate can Urease 
and a sensitivity fall and a cross talk can be suppressed in it. decrease, 



[0011 



Embodiments of the Invention] Invention of this invention according to claim 1 is constituted from a 
^h -receiving electrode which is prepared in the infrared light light-receiving side side on the Zfilm 
no lltl Py roelect "C Property, and this upper surface of a thin film in a sensor element, and read tL 
polarization change inside the aforementioned thin film as an electrical signal, and a lower electrode 
fnTrH , m ,f f mred light ™ n - recei vin g light side side under [ aforementioned ] a to filmA^the 

^r^^'T^r^l^ refl6CtS infrared Hght b S6nSOr de - ent the ™- 
sensof £ ^ u ^ ° f ^ ^T* Ilght ^^'^ side of the maintenance layer holding this 
ensor e ement can be prepared, and the amount of infrared absorptions in the non-arranging field of the 
sensor element in a maintenance layer can be decreased by this composition § § 

daim 1 aCC ° rd ; ng t0 Claim 2 grounds an infr ^ light reflective metal membrane according to 

claim 1, by this can make the output signal from a sensor element clearer (what has a few noise etc ) 
and can aim at improvement in the reliability of a picture. h 

http://www4.ipdl,jpo.go,jp/cgi-bin/tran_web_cgi_ejje 3/1 9m 
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2«S g 3 r angeS tW ° ° r ^ S6nSOr e,ements accordi "g to claim 1 in a 

SSt^f "finance layer is supported by the substrate only by the periphery and a sao 
betZn th^ f af ° re " ientl f ed maintenance layer between the aforementioned sensor ekments and ? 
^^^^^r^ Gment ^ aforemen tioned substrate, and by this A gap erves 
L » h ^ COndU< ? 0n SeCtl ° n b6tWeen b0th sensor eIements and between a senso? element 

element 1 ' ^ leSSCn ^ ° f ^ ^ t0 the temal effect and substrate bctJ^^ 

LTIrL 1 1 V l I ! t ! 0r lf CCOrding t0 daim 4 Can Prepare an infrared 1J g ht reflective metal mernW in the 
nfrared light light-receiving side side between sensor elements and gaps^ortSS? and can 
essen mrther absorption of the heat in portions other than a sensor eWnt, and SS&s on by both Z 
and infrared light reflecti ve metal membrane with this. "illusion oy Dotn gap 

[0015] Thickness arranges two or more sensor elements according to claim 1 in the maintenance laver nf 
3 micrometers or less of abbreviation, and invention according to claim S can iders tite Si of X 
sensor elements as 300 micrometers or more of abbreviation, and by this H^tKntoal is 

h m ef f ~ 

[0016] 

mmTi e] ^ ^ r^ Xample ° f this inVention is ex P lained with refe ™e to a drawing 

liX r ] i. X t amP V P™ 8 - 1 18 the Cross section of th e infrared sensor which prepared the infrared 

light reflective metal membrane in the maintenance layer. mirarea 

[0018] It is the pyroelectric thin film element (thin film) of the shane of, thin fiui„„,wu i„ ,,. 

ic have a pyroelectric property in drawing. In the infrared light light-recii^'sl^TideTe^h unner" 

surface of the pyroelectric thin film elements la, lb, and 1c, the light-receiving ^Sdes attb^d 3c 

side side of this inferior surface of tongue, and the sensor elements 1A, IB, and 1C are constitufed Each 
has a predetermined interval in the maintenance layer 4 which consists of inJaL^^^ch^ 
polyimide resin, and is laid under it, and the sensor elements l A- 1 C are supportS^aT^e 
layer 4 by the substrates 5, such as synthetic resin, further. Moreover, the rne'tal iJ^SS^ve 

radiation 7x and 7y which carried out incidence is formed in the infrared light light-receiving side side 
of the maintenance layer 4 upper surface. The thickness of the light-receiving elfctrodesTalc iffo med 
sufficiently thinly here so that infrared radiation 7a, 7b, and 7c can be penJJ^^t^m 
reflect^ rr^aime^ane^ is formed by carrying out patterning of the NiCr film of abou WOnm** 
which formed membranes for example, by RF plasma spatter etc 

[00 ] 19] By constituting as mentioned above, the infrared radiation 7a, 7b, and 7c which carried out 

andte 1 C I 6 SenS ° r f"? 1A ' 1C 18 abS ° rbed * the P^ 0electric *in i51inSSn^?a ^and 1c 
and the light-receiving electrodes 3a, 3b, and 3c, and the lower electrodes 2a, 2b, and 2c while it 
penetrates the light-receiving electrodes 3a, 3b, and 3c. And by the temperature rise by th^ hea of 
o curs and ITTT ™* a P^eLc thin film element .ts^^ge 

occurs, and this electrical signal is taken out as an output through the light-receiving electrodes 3a 3b 
and ,c and the lower electrodes 2a, 2b, and 2c. At this time, the infrared radiation 7x and 7y wh ch 
Z ! T 7? t0 the K non - arran g in g fieId of the sensor elements 1 A-1C is reflected by the infrared 

Smt reT 7* ^ ^ of 1,16 heat fr0m the ^"tenance layer 4 of the 

circumference of this is suppressed by the sensor elements 1 A- 1 C 

Klm^i?? alth H° Ugh th , 6 inf T d J lght refleCtiV£ metal membrane 8 of this e * am P^ used the 
meAnH^t ? membranes h y P Jasma spatter, about material or the membrane formation 

r^eol fT T 1C V° thlS ' ° Pti0nS ' SUCh 38 ° ther metallic materia 's with high infrared 
Show 7* f 7' SUC ^ 38 Sh ° Wn ' the f0ll0win § < Table '> i e ' science chronology, (version in the 
Showa 56 fiscal year)), and aluminum, and an ion beam spatter or heat vacuum evaporafiL, may be 

[0021] 



http://www4.ipdl,jpo.go.jp/cgi-bin/tran_web cgi ejje 



3/19/03 



Page 4 of 6 



[Table 1] 

( a m ) co it if m ifi i z is *r * n fc * n © s * * «■ % trm u 1 1» © 
s § . a 0 « & * s i * k * £ * r * & i c m * * n « c t ic 

r ft ® © £ 4* * j; Ufe A l i. 



«* 


7>il 
3— 






m 




** 


T)l 
3 — 


16 




m 


OA 


0.220 


91 .5 


28.0 


27.5 


40.4 


58.5 


0.700 


89.9 


98.5 


97.0 


97.5 


80.4 


























o!2SO 


92! 1 


30! 4 


33!2 


37! C 


63io 


o'.aoo 


86^3 


98!6 


97l7 


98^1 


82io 


0.260 


92.2 


29.2 


35.6 


35.5 


65.0 


0.850 


85.8 


98.7 


97.8 


98-3 


82.8 


0.280 


92.3 


25.2 


37.8 


33.0 


68.5 


0.90O 


88.9 


98.7 


98.0 


98.4 


83.5 


0.300 


92.3 


17.6 


37.7 


33.6 


71.2 


0.950 


91.8 


98.8 


98. 1 


98.4 


84.2 


0.315 


92.4 


5.5 


37.3 


35.5 


73.0 


1.0 


93.9 


98.9 


98.2 


98.5 


85.0 


0.320 


92.4 


8.9 


37.1 


36.3 


73.6 


1.5 


96.8 


98.9 


98.2 


98.5 


85.2 


0.340 


92.5 


72.9 


36.1 


38.5 


75.5 


2.0 


97.2 


98.9 


98.3 


98.6 


90.5 


0.360 


92.5 


88.2 


36.3 


41.5 


77.0 


3.0 


97.5 


98.9 


98.3 


98.6 


92.5 


0.380 


92.5 


92.8 


37.8 


44.5 


77.4 


4.0 


97.6 


98.9 


98.3 


98.7 


94.0 


0.400 


92.4 


94.. 8 


38.7 


47.5 


77.6 


5.0 


97.7 


98.9 


98.3 


98.7 


94.5 


0.450 


92.2 


96.6 


38,7 


55.2 


77.2 


6.0 


97.7 


98.9 


98.3 


93.7 


94.8 


0.500 


91 .8 


97.7 


47.7 


60.0 


77.4 


7.0 


97.8 


98.9 


98.4 


98.7 


95.2 


0,550 


91 .6 


97.9 


81 .7 


66.9 


78.0 


8.0 


97.9 


98.9 


98.4 


98.7 


95.5 


0.600 


91.1 


98. 1 


91 .9 


93.3 


79. 1 


9.0 


97.9 


98.9 


98.4 


98.8 


95.8 


0.650 


90.3 


98.3 


95.5 


96.6 


79.9 


10.0 


98.0 


98.9 


98.4 


98.8 


96.0 



[0022] Moreover, although thickness of the infrared light reflective metal membrane 8 was set to about 
lOOnm in this example, it is not limited to this. Moreover, although the sensor elements 1A-1C serve as 
plurality, the same effect is acquired by preparing an infrared light reflective metal membrane in the 
periphery also in the case of a singular sensor element. 

[0023] In addition, by connecting the infrared light reflective metal membrane 8 of this example to a 
ground electrode (not shown), the noise influence on the sensor elements 1 A-1C can be suppressed 
further, and an output signal can be made clearer again. 

[0024] (Example 2) Drawing 2 (a) is the plan of the infrared sensor of an example 2, ** (b) is the A-A 
line cross section of (a), and the point that this example differs from the above-mentioned example 1 is a 
point of having supported the maintenance layer by the substrate only in the periphery section, and 
having established the gap in the maintenance layer between sensor elements and between a sensor 
element and a substrate instead of the infrared light reflective metal membrane. 
[0025] That is, as shown in drawing, maintenance layer 4a is supported on substrate 5a only by the 
periphery, and the slit-like gap 9 is formed in maintenance layer 4a between each sensor elements 1 A, 
IB, and 1C and between the sensor elements 1A-1C and substrate 5a. In addition, maintenance layer 4a 
may constitute by performing patterning using photosensitive polyimide resin, and forms the gap 9 in 
this case between each sensor elements 1A and IB and 1C and between the sensor elements 1 A-1C and 
substrate 5a. 

[0026] Since a part of heat-conduction path of maintenance layer 4a in which heat conduction between 
the sensor elements 1 A-1C and between the sensor elements 1A-1C and substrate 5a connects each is 
intercepted by the gap 9 by constituting as mentioned above, as for heat, bypassing a gap 9 only gets 
across to a contiguity element. For this reason, a heat-conduction path becomes long, and the cross 
section also becomes small, and heat conduction is suppressed. Moreover, the thermal independence of 
the sensor elements 1 A-1C from substrate 5a can improve, and they can hold down further the thermal 
effect from substrate 5a to sensor element 1 A - 1C each to defluxion and the reverse of the heat from the 
sensor elements 1A-1C to substrate 5a. Therefore, while being able to make small the cross talk of the 
sensor elements 1 A-1C as a result, improvement in reliability, such as a precision rise of data, can be 
aimed at. 

[0027] In addition, although the sensor elements 1 A-1C serve as plurality in this example, also in the 
case of a singular number element, the same effect can be acquired by preparing a gap at the 
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maintenance layer of the periphery. 

[0028] Moreover, although the gap 9 was made into the thing of a long and slender slit like 

10032J That is, as shown in drawing, each sensor elemenis 1 A, IB, and 1C are laid under the 
maintenance layer 4b which has the predetermined interval e, respective y and consist of nolvimide 
res,n of the ,h,n meat of thickness d, and are supporttng maintenance layer 4 b Tby "ubs, r ate wX 

[0035] 



[Effect of the Invention] Invention of this invention according to claim 1 prepares an infrared light 
reflective metal membrane on the maintenance layer of a sensor clement lJ*^Z%^tm it 
can lessen absorption of the heat in portions other than a sensor element, can improve*! ac u'raCT of 
measurement of a radiation temperature, and can obtain a clear thermal imageryTIrclear v tarn L 
above-men noned example Moreover, since the boundary of the owner senslivity field o sen or 

[0036] Moreover invention according to claim 2 enables it to ground said infrared light reflective metal 

rs"eadv n ard C o 0 ^ n ? 10 ' ' "i* CM PreVem ,he P° teMia ' of a 1 ^ Se bt 

unsteady, and operation of a sensor becoming unstable by this, and an infrared light reflective metal 
membrane can acquire a role of a shield for a reliable infrared sensor sure enough 

a „ sensor t0 , CUim 3 eS ' ab ' isheS 3 <W in the layer between 

and the accuracy of measurement of a radiation temperature improves, a cross talk decreases, a^d a dear 
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thermal imagery is obtained by this. When do not use a chopper or chopping frequency furthermore uses 
it in a low field, change of infrared radiation can be caught to high sensitivity. 

[0038] Moreover, invention according to claim 4 prepares an infrared light reflective metal membrane 
between a gap and each sensor element, by this, it can suppress absorption of the heat in portions other 
than a sensor element, and, for this reason, its sensitivity can improve, can measure a radiation 
temperature with a more sufficient precision, and can obtain a still clearer thermal imagery while it 
forms a gap in the maintenance layer between each sensor element. 

[0039] Moreover, invention according to claim 5 considers thickness of the maintenance layer which has 
a sensor element as 3 micrometers or less of abbreviation, and sets the interval of each sensor element to 
300 micrometers or more, by this, can stop the recess and cross talk of heat from a sensor element like 
the above, and can obtain the improvement in the accuracy of measurement of a radiation temperature, 
and a clear thermal imagery. Moreover, when there is no ****** or chopping frequency uses a chopper 
in a low field like the above-mentioned, change of infrared radiation can be caught with high precision. 



[Translation done.] 
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